Early graft failure complicating coronary artery bypass surgery for anomalous left coronary artery from the right coronary sinus  by Robaei, Daniel et al.
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a  b  s  t  r  a  c  t
Anomalous  left coronary  artery  from  the  right  sinus  is a recognized  cause  of  myocardial  ischemia,  ven-
tricular  arrhythmia,  and sudden  cardiac  death.  The  optimal  management  remains  controversial  with
potential  options  including  coronary  artery  bypass  grafting  with  or without  native  vessel ligation,eywords:
nomalous coronary artery
oronary bypass surgery
omputed tomography coronary
coronary  artery  re-implantation,  and  surgical  un-rooﬁng.  In the  case  presented,  bypass  grafting  of  an
anomalous  left  coronary  artery  was  complicated  by  early  graft failure  due to  competitive  ﬂow  from  the
native  vessel.
<Learning  objective:  Coronary  artery  bypass  grafting  of  coronary  arteries  with  anomalous  origin  may
be complicated  by  early  graft  failure  resulting  from  competitive  ﬂow  from  the  native  vessel. The  optimal
management  remains  controversial  but the  surgical  treatment  chosen  should  be considered  carefully.>ngiography
ase report
A previously well, 42-year-old man  presented with chest tight-
ess during moderate exercise. The patient did not have any major
ardiovascular risk factors and had been asymptomatic prior to this
pisode.
Cardiovascular examination and twelve-lead electrocardiogram
n the emergency department were normal, but troponin T was
ildly elevated at 63 ng/L (normal < 14 ng/L). A chest X-ray was nor-
al  and a computed tomography (CT) pulmonary angiogram was
egative for pulmonary embolism. Coronary angiography followed
y CT coronary angiography and trans-esophageal echocardiogra-
hy revealed an abnormal origin of the left main coronary artery
rom the right coronary sinus, with severe slit-like ostial narrowing
nd a retro-pulmonary inter-arterial course (Fig. 1A–D). There was
o signiﬁcant coronary atherosclerosis.
Coronary artery bypass grafting of the anomalous left coronary
rtery was performed with a saphenous vein graft to the ﬁrst obtuse
arginal artery and a left internal mammary artery (LIMA) grafto the left anterior descending artery. Assessment of bypass graft
atency with coronary angiography was not performed in the post-
perative period as it was deemed it would not alter immediate
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patient management. The patient was  asymptomatic on outpatient
follow up.
Repeat CT coronary angiography was performed four months
after surgery and showed a patent saphenous vein graft but com-
plete occlusion of the LIMA graft from its origin (Fig. 1E).
Discussion
Coronary artery anomalies are a known cause of myocardial
ischemia, ventricular arrhythmias, and sudden cardiac death [1].
The lesion with the highest risk of sudden death is anomalous ori-
gin of the left coronary artery from the right sinus particularly in
the presence of an inter-arterial course between the aorta and pul-
monary artery, as in the case presented [2,3].
Surgery is considered the treatment of choice for anomalous left
coronary artery from the right sinus, owing to the unpredictable
and often sinister prognosis of this lesion [1,3]. Surgical options
include coronary re-implantation to the correct sinus, surgical un-
rooﬁng in cases with an intramural course, and coronary artery
bypass grafting with or without native vessel ligation, the latter
recommended by the current American College of Cardiology Foun-
dation/American Heart Association 2011 guidelines for coronary
artery bypass grafting [4].
Given the episodic nature of coronary artery obstruction, the
patency of the native coronary arteries at rest creates signiﬁcant
competitive ﬂow to bypass grafts, which predisposes to premature
graft failure. This is a recognized problem particularly with internal
mammary artery grafts, which despite their greater resistance to
ghts reserved.
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Fig. 1. (A) Coronary angiography of left main coronary artery showing severe ostial narrowing (arrow); (B) computed tomography (CT) coronary angiography with 3D
reconstruction showing anomalous origin of left coronary artery from the right sinus (arrow) and a normal right coronary artery (arrowhead); (C) CT coronary angiography
showing ostial and proximal narrowing of anomalous left coronary artery (arrow) with an inter-arterial course between the aorta (Ao) and pulmonary artery (PA); (D)
transesophageal echocardiography mid-esophageal view showing the non-coronary sinus (nc), left coronary sinus (lc), and right coronary sinus (rc). The origin of the left
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[oronary artery is seen from the right sinus with high velocity ﬂow consistent wi
howing patent saphenous vein graft (arrow) and surgical clips outlining path of le
ue  to complete occlusion of the graft from its origin.
therosclerosis, are more liable to constrict and occlude in response
o competitive ﬂow.
Native coronary artery ligation at the time of bypass grafting
s controversial as it eliminates the problem of competitive ﬂow
ut renders complete reliance on the graft, often necessitating the
eed for repeat revascularization in the future. In a small case series
f patients with coronary artery anomalies undergoing surgery,
avorable outcomes were achieved without coronary artery liga-
ion, when a LIMA was used to bypass an anomalous left coronary
rtery from the right sinus of Valsalva. There were no cases of early
raft failure in any of the 3 patients who underwent a LIMA to left
nterior descending artery graft [5].
In the case presented, coronary artery bypass surgery was per-
ormed with two grafts. Coronary re-implantation to the correct
inus was considered as an alternative to bypass surgery but was
eemed unfeasible due to the slit-like ostium of the anomalous left
oronary artery.
Given the patient’s young age, a saphenous vein graft alone was
hought to be inadequate to provide a durable long-term result with
 50% chance of being occluded at 10 years, possibly necessitating
epeat bypass surgery with the patient aged in his 50s. A second
raft in the form of the LIMA was used to provide additional long-
erm protection from atherosclerotic occlusion of the saphenous
ein graft, with the aim of delaying the need for repeat revas-
ularization. Consideration was given to ligation of the left main
oronary artery at the time of surgery however this was  not per-
ormed due to the resulting reliance on the bypass grafts to perfuse
he left coronary artery system, and the lack of available evidence [ial stenosis (arrowhead) and (E) CT coronary angiography with 3D reconstruction
rnal mammary graft (arrowheads) with absence of contrast within the graft lumen
that this measure was  necessary to avoid early graft failure. It was
also noted that coronary artery ligation would signiﬁcantly limit
future options for percutaneous revascularization.
Early failure of the LIMA graft occurred due to signiﬁcant
competitive ﬂow from the native left coronary artery. This
potential complication of coronary artery bypass grafting for
anomalous coronary arteries provides reason to consider alternate
management approaches where possible, including coronary re-
implantation, surgical un-rooﬁng, or coronary artery ligation at the
time of bypass surgery. In cases where bypass surgery is performed
without coronary artery ligation, saphenous vein grafts should be
considered in preference to internal mammary grafts if signiﬁcant
competitive ﬂow exists from the native coronary artery.
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